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 Tuberculosis (TB) among immigrants has substantial contribution to the TB 
epidemiology in Sabah. This study aimed to determine the yield of screening 
for TB disease among immigrant plantation workers in Sabah, Malaysia. 
This was a prospective cohort study involving 482 legal immigrant workers 
aged 18 years and above, consented and available at study sites during the 
study period. Workers with previous history of TB or currently on TB 
treatment were excluded from participation. Symptom based questionnaire 
was administered along with both chest radiograph and sputum samples 
collection for symptomatics participants. Out of 482 plantation workers 
creened, there was no case of active TB detected among the 44 (9.1%) 
symptomatics participants. Finding of low TB yield in this study was rather 
unexpected but this indicates the real challenges for the local health authority 
to come out with more cost effective screening programs, including reducing 
stigma, in active TB screening among migrant population. 
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1. INTRODUCTION 
Sabah is one of the thirteen states in Malaysia with high tuberculosis (TB) burden despite the 
country status as intermediate burden country. Increasing TB case notifications of more than 100 case 
notification per 100,000 population despite the overall country decrease was observed [1]. This increase has 
been associated with the immigrant entry from TB endemic neighbouring countries [2]. Filipino immigrants 
(country of origin from the Philippines) contribute to about a third of the total number of TB cases reported 
in Sabah [3]. TB among immigrants has been increasingly challenging the public health system among other 
issues related to immigrants. Immigrants have disproportionately higher prevalence of TB compared to the 
native population due to their migration status. They are socially disadvantaged, living in crowded housing 
where they are highly likely to encounter individual with TB and poor health access [4]. Additionally, 
immigrants came from countries with high TB incidence as well as latent tuberculosis infection (LTBI) thus 
the increased risk of active TB [5]. 
Upscaling TB case detection and prompt treatment of identified new TB cases remains top priority 
in TB control in Sabah [1]. In conjunction to this effort, screening immigrants who are thought to be at high 
risk for TB disease were carried out. Screening for TB disease are performed as a tool in TB burden 
measurement, monitoring TB control programme performance as well as improving detection of TB  
resulting in earlier detection and treatment and hence cutting short the TB transmission in the community.  
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Screening tools that were usually utilised in screening are questionnaires on TB symptoms, chest 
radiography, sputum microscopy, sputum culture, or combinations of these tools [6].  However, screening in 
practice was variable in terms of approaches and screening tools used [7]. 
In this study, we conducted the first field screening for active TB among legal immigrants working 
in Sabah palm oil plantation. This paper describes the yield of screening, issues identified and 
recommendations that may be applicable for future screening activity. 
 
 
2. RESEARCH METHOD 
This study was a prospective cohort study conducted in a palm oil plantation at Sandakan, a district 
with the second highest TB notification in Sabah.  In May 2013, 482 legal immigrant workers aged 18 years 
and above were recruited to participate in the study. Immigrant workers with previous history of TB or was 
currently on TB treatment were excluded from participation.  Information regarding the study was given and 
informed consent was sought from interested workers. All the sessions were conducted in Malay language as 
the workers were proficient in the language.  
After obtaining consent, the workers were interviewed based on a standard proforma. This included 
socio-demographic data and migration history while eliciting symptoms compatible with TB. Presence of 
BCG scar was also examined. A screening question on presence of cough was asked in order to separate 
coughing participant from the rest as well as given face mask. Workers with TB symptoms had their sputum 
samples collected. Two spot sputum samples and one morning samples were considered adequate. The first 
spot sputum samples were taken before the interview while the second one was taken post interview. The 
morning sample was taken the on following day. Participants with TB symptoms were also instructed to have 
their chest radiograph examination taken at the nearest district hospital. The plantation management provided 
the transportation for the participants for this matter. 
Data were analysed using SPSS version 22 (IBM Corporation, Somers, NY, USA). Categorical 
variables were presented as frequencies and percentage (%) while numerical variables were presented using 
mean and standard deviation (SD). The study protocol was reviewed and approved by the Universiti Sains 
Malaysia Human Research Ethics Committee (USMKK/PPP/JEPeM 265.3(7)). Participation was completely 
voluntary and workers could withdraw at any time. The workers were not disadvantaged by refusal to 
participate in the study or any component of the study. Confidentiality was kept at all times. 
 
 
3. RESULTS AND ANALYSIS 
A total of 482 plantation workers were involved as the study participants. The result describes the 
analysis on the baseline screenings performed in this study.   
 
3.1. Socio Demographic  
Table 1 shows the socio-demographic profile of the study participants. Four hundreds and sixty five 
(96.5%) plantation workers were Indonesian immigrants. The fact that majority of the study participants were 
of Indonesian origin could be one of the explanations for the yield of TB disease screening in this study, and 
whether appropriate inference on  the TB risk and incidence can be made to all immigrants in the state.  
 
 
Table 1. Socio-demographic profile of study participants (n = 482) 
Variables n (%) 
Age categories (years) 
18-29 
30-39 
40-49 
50-59 
60-65 
 
165 (34.2) 
189 (39.2) 
113 (23.4) 
12 (2.5) 
3 (0.6) 
Sex 
Male 
Female 
 
260 (53.9) 
222 (46.1) 
Country of origin 
Indonesia 
Philipines 
 
465 (96.5) 
17 (3.5) 
Time since entry to Sabah (mean, SD) 11.7 (5.99) 
Age at entry to Sabah (mean, SD) 21.8 (7.01) 
History of TB contact 25 (5.2) 
Presence of BCG Scar 131 (7.2) 
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The study also noted that only 5.2% of the study participants have history of contact with TB 
patient.  However, it has been shown in previous studies that having TB disease or associated with anyone 
with TB could lead to stigma [8]. Since we relied on participants to supply the information, we could not 
ascertain whether some participants chose not to reveal their association to a TB patient. Furthermore, 
participants may not know for sure whether the symptoms of their colleague or family members were really 
TB disease. Most active case detection relied on history of contact before deciding whether or not to 
investigate them further [9],[10]. The implication of this finding was health care provider may be prevented 
from assisting them in obtaining prompt and proper TB treatment.    
 
 
3.2. Tuberculosis Symptoms 
The screening in this study was successful in identifying 44 (9.1%) symptomatic participants.  
Table 2 shows the proportion of participants having TB symptoms.  Cough was the most common TB 
compatible symptoms identified among the participants. Out of 44 participants with cough, only 3 (6.8%) of 
the participants had seek medical attention for their symptoms.  One of the participants has the longest cough 
duration of 3 months without ever seeking medical attention. It should be borne in mind that there might be a 
number of participants who did not reveal presence of TB symptoms. However, it should be remembered that 
cough may be regarded as normal among smokers [11]. In previous studies, stigma related to TB diagnosis, 
fear of deportation, being placed at disadvantage, and discrimination associated with TB diagnosis was noted.  
Thus, fear of being diagnosed with TB disease might lead to avoidance from seeking health care [8].   
 
 
Table 2. TB Symptoms among the study participants (n=44) 
Variables n (%) 
Any cough 44 (9.1) 
Cough more than 7 days 13 (29.5) 
Duration of cough (mean,SD 0.69 (4.93) 
Productive with sputum 
Haemoptysis 
24 (5%) 
0 (0.0) 
Fever 
Night sweats 
Loss of weight 
Lymph node swelling 
9 (1.9) 
3 (0.4) 
3 (0.6) 
0 (0.0) 
 
 
Thirthy eight (86.4%) the symptomatics participants submitted adequate sputum sample for sputum 
microscopy examination.  However, none of the sputum microscopy samples were found to be positive.  
Chest radiograph done for all the participants with symptoms compatible with TB symptoms also did not 
have evidence of active TB disease. Although chest radiograph as a screening tool was well established, 
however of concern were the fact that immigrant population have preponderance to extrapulmonary TB [12]. 
Hence the limited usefulness of chest radiograph in detecting extra pulmonary TB. This study was also 
limited by the fact that the focus was more on detection of pulmonary tuberculosis.  It is also possible that 
some cases could have been missed by chest radiograph [13] as the findings could have lagged behind the 
clinical pictures [11]. 
Another possible reason was that the participants were mostly non recent immigrants who have 
stayed in Sabah for more than a decade (an average of nearly 12 years), hence the lower risk of getting TB as 
shown by finding from Frothingham et al. [14]. However, more recent studies showed the risk for developing 
active TB remain high even after many years post migration [12],[15],[16]. The findings might also imply 
that probably better living conditions of the labour immigrants in the state plantations as evidence has shown 
that a significant proportion of TB among migrants is actually reactivated or newly acquired as a result of the 
poor conditions through which migrants travel and then work and live [17]. Apart from that, the study 
findings might also indicate the rigorous screening policies designed to prevent the entry of migrants with 
active TB have been done [18], here by both origin countries (Indonnesia and the Philippinse) and also the 
receiving country Malaysia. 
As the previous study by Dony et al. [3] which showed a third of the TB cases in Sabah were 
Filipino immigrants, it is thus important to consider appropriate representative samples of immigrants to 
Sabah in the future study particularly those from the Phillipines. On the other hand, this finding could serve 
to inform us that the current medical examination for immigrant workers in this setting has performed well.  
The participants in this study have had multiple annual medical examinations. Hence, they could have 
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benefitted from the regular workers medical examination resulting in none of the participants diagnosed with 
active TB during the study period.   
Findings of low yield in TB screening among immigrants has been  shown in other studies [19].  
However, this should not detain the health provider from continuing to screen immigrants as it was shown 
that earlier case detection, reduced admission to hospital, duration of symptoms were shortened and hence 
decrease TB transmission could result from screening programmes [20]. Furthermore, immigrant populations 
have an elevated risk of TB even after many years of settling into a new country [12],[21]. Therefore, it is 
important that surveillance for active TB should be continued vigilantly as for recent immigrants as the 
WHO’s Western Pacific Region, which include countries like Malaysia and the Philippines, bears nearly one-
fifth of the gobal TB burden accompanied by the alarmingly increasing burden of MDR-TB [22]. 
 
 
4. CONCLUSION 
This study showed that TB screening among immigrants could be performed in the field setting 
especially at their work and living places. However, it should be noted that finding of low TB yield among 
immigrant workers in this study was rather unexpected given higher background TB prevalence in their 
origin country. Many possible reasons have been explained but this may become the real challenges among 
the local health authority of the receiving country like Malaysia to come out with better approaches and more 
cost effective TB screening programs among migrants. Importantly, advocacy and public education efforts 
among the government and other stakeholders, including employers, on the importance of ensuring access to 
TB screening and care for migrant populations need to be strengthened as well. 
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